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@:DWHUXWLOLWLHVWKDWKDYHUHFHQWO\IROORZHG
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DVGHPDQGDQGDVVHWPDQDJHPHQW,Q*UHHFHWKHRSHUDWLQJSUHVVXUHRID:'6LVXVXDOO\TXLWHKLJKDWPRIWHQ
H[FHHGLQJ DWP7KHUHIRUH30 UHGXFHV WKHSDUW RI WKH DFWXDO FRQVXPSWLRQZKLFK LV SUHVVXUHGHSHQGHQW DQG LQ
PHGLXPWHUPSRVWSRQHVIXWXUHH[SDQVLRQVRIWKHV\VWHP¶VVXSSO\LQJFDSDFLW\WKXVVDYLQJPRQH\
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IRUPRUHDFFXUDWH
PDQDJHPHQWDQGLQVSHFWLRQDQGLQPRVWFDVHV LQVWDOOLQJDSUHVVXUHFRQWUROGHYLFH359WKH6,9LVVLJQLILFDQWO\
UHGXFHG7KHDSSURSULDWHGLYLVLRQRIWKH:'6LQWR'0$VDQGWKHRSWLPDO359DOORFDWLRQLQHDFK'0$DUHERWKRI
JUHDWLPSRUWDQFHVRYDULRXVVFHQDULRVVKRXOGEHWHVWHGLQDFDOLEUDWHGDQGYDOLGDWHGVLPXODWLRQPRGHORIWKH:'6
7KH SUHVHQW VWXG\ GHDOV ZLWK WKH LPSOHPHQWDWLRQ RI D ³YLUWXDO¶ SURMHFW LQFOXGLQJ WKH IRUPDWLRQ RI '0$V DQG
LQVWDOODWLRQRI359VLQWKHVLPXODWHGPRGHOVRI.RV7RZQ:'6FDSLWDORI.RV,VODQGLQ*UHHFHDQG.R]DQL:'6
DFLW\LQQRUWKZHVWHUQ*UHHFH7KHUHGXFWLRQLQSUHVVXUHZLWKLQDFFHSWDEOHUHJXODWLRQOLPLWVUHVXOWHGLQUHGXFHG
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K\GUDXOLFVLPXODWLRQPRGHOV'DLO\RSHUDWLQJVFHQDULRVXVLQJIL[HG359V359VZLWKPRGLILHGKRXUHGSDWWHUQDQG
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UDQJLQJ IURP WR LQERWK FDVHV7KHVH UHVXOWV SHUVXDGHGELWKZDWHU XWLOLWLHV WREX\ DQG LQVWDOO WKH
VXJJHVWHGGHYLFHV.R]DQL¶VZDWHU XWLOLW\SODFHG WZR359V LQ WZRSLORW'0$V7KH DSSOLFDWLRQRI WKHVHGHYLFHV
UHVXOWHGLQZDWHUVDYLQJVIDUELJJHUWKDQH[SHFWHGXSWRUHVXOWLQJLQDUHYLVHGRSHUDWLRQRIWKHPRGHO¶V3''
IXQFWLRQ
%DVLF'DWDRI.RVDQG.R]DQL:'6VDQGWKHLUVK\GUDXOLFPRGHOV
.RV7RZQ LV WKH FDSLWDO RI.RV ,VODQG LQ WKH VRXWKHDVWHUQ SDUW RI*UHHFH LQ WKH$HJHDQ 6HD ,WV SHUPDQHQW
SRSXODWLRQH[FHHGVSHRSOHDFFRUGLQJWRWKHFHQVXV6LQFHLWLVDIDPRXVWRXULVWV¶GHVWLQDWLRQWKHGDLO\
SRSXODWLRQGXULQJVXPPHUWLPHH[FHHGVSHRSOH'(<$.LVWKHPXQLFLSDOZDWHUXWLOLW\.RV7RZQ:'6)LJ
OHIWFRYHUVWKHHQWLUHWRZQDQGLWVH[SDQVLRQV7KH:'6VXSSOLHVDQH[WHQVLYHORZO\LQJDUHDDOWLWXGHP
DQGDKLJKHURQHWRWKH6RXWKDOWLWXGHP7KHUHDUHWKUHHSUHVVXUH]RQHVIRUPHG LQ.RV7RZQ:'6DD
OLPLWHGKLJKHU]RQHEDPHGLXP]RQHDWWKHVRXWKDQGFDORZ]RQHFRYHULQJRIWKHWRWDOZDWHUGHPDQG)LJ
OHIW7KHWRWDOGDLO\ZDWHUYROXPH6,9VXSSOLHGE\WKH:'6UHDFKHVLWVSHDNPGXULQJVXPPHUZKLOH
LWLVOLPLWHGWROHVVWKDQKDOIPGXULQJZLQWHU:DWHUUHDFKHV'(<$.FXVWRPHUVWKURXJKDOPRVWZDWHU
PHWHUV 6HYHUDO RI WKH WRXULVWLF UHVRUWV IXOO\ RU SDUWLDOO\ FRYHU WKHLU RZQ VXPPHU ZDWHU QHHGV XVLQJ WKHLU RZQ
OLFHQVHGSULYDWHZHOOV
.R]DQL FLW\ LV ORFDWHG LQ WKH ZHVWHUQ SDUW RI0DFHGRQLD LQ *UHHFH DQG VSHFLILFDOO\ LQ WKH QRUWKHUQ SDUW RI
$OLDNPRQDV5LYHUYDOOH\7KHFLW\OLHVPHWUHVDERYHVHDOHYHO7KHSRSXODWLRQRI.R]DQLPXQLFLSDOLW\LVRYHU
SHRSOHEXWWKHFRQVXPHUVEHLQJVHUYHGE\WKHORFDOZDWHUXWLOLW\DUHDOPRVWSHRSOH7KHDUHD¶VFOLPDWH
LVFRQWLQHQWDOZLWKFROGDQGGU\ZLQWHUVDQGKRWVXPPHUV.R]DQLFLW\:'6LVZLGHO\VSUHDGFRYHULQJDKXJHDUHD
)LJULJKWFRQVLVWLQJRIWKHHQWLUHFLW\DQGLWVH[SDQVLRQVLQPRUHWKDQWHQVXEXUEV7KHWRWDOGDLO\ZDWHUYROXPH
VXSSOLHG E\ WKH:'6 UHDFKHV LWV SHDN P LQ -XO\ ZKLOH LV OLPLWHG WR P LQ -DQXDU\ 7KHZDWHU
VXSSO\LQJWKHFLW\GXULQJZLQWHUFRPHVIURPVSULQJVWRWKHQRUWKZKLOHGXULQJVXPPHUIURPERUHKROHVWRWKHVRXWK
:DWHULVEHLQJVHUYHGWKURXJKZDWHUPHWHUV7KHUHDUHWKUHHSUHVVXUH]RQHVIRUPHGLQ.R]DQL¶V:'6DD
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OLPLWHGKLJKHU]RQHDWWKHQRUWKDOWLWXGHUDQJLQJIURPWREDPHGLXP]RQHWRDQGFDORZ
]RQHDWWKHVRXWKWRFRYHULQJRIWKHWRWDOZDWHUGHPDQG)LJULJKW


)LJOHIW.RVWRZQ:'6SUHVVXUH]RQHVULJKW.R]DQLFLW\:'6SUHVVXUH]RQHV
7KHK\GUDXOLFPRGHORI.RV:'6FRQVLVWVRI.PSLSHVDQGZDWHUPDLQVQRGHVZDWHUWDQNVDQGD
FKDUJLQJVKDIW7KHQRGDOFRQVXPSWLRQVDUHEHLQJDSSRLQWHGWRWKHPRGHO¶VQRGHVDSSO\LQJDQRYHOPHWKRGWKHDXWKRUV
GHYHORSHGIRU.RVFDVHQDPHG6$:'6/6SDWLDO$OORFDWLRQRIWKH:DWHU'HPDQGDW6WUHHW/HYHO>@DVLQ.RVFDVH
WKHFXVWRPHUV¶ZDWHUPHWHUVKDGQRVSDWLDOLQIRUPDWLRQEH\RQGWKHLUURDGDGGUHVV7KHWRWDO15:LQFOXGLQJWKHZDWHU
ORVVHVLVLQWURGXFHGDVVHSDUDWHZDWHUFRQVXPSWLRQDWHDFKQRGHIROORZLQJWKHDOORFDWLRQRIUHFRUGHGFRQVXPSWLRQ
LQFRPELQDWLRQZLWKJUDYLWDWLRQDOVSDWLDOFRHIILFLHQWVUHJDUGLQJDJHGSLSHOLQHVGHYHORSHGSUHVVXUHVDQGPDWHULDOV6L[
VFHQDULRVUHJDUGLQJWKHVL[GLIIHUHQWELOOLQJSHULRGVDGRSWHGE\WKHORFDOZDWHUXWLOLW\ZHUHLQLWLDOO\GHYHORSHGZKLFK
ILQDOO\EHFDPHDIWHUXVLQJDQDGMXVWHGPRQWKO\VWHS
7KHK\GUDXOLFPRGHORI.R]DQL¶V:'6FRQVLVWVRI.PSLSHVDQGZDWHUPDLQVQRGHVDQGZDWHU
WDQNV7KH ORFDOZDWHUXWLOLW\KDGDOUHDG\GHYHORSHGD*,6V\VWHPDQGKDGUHFRUGHGZLWKFRRUGLQDWHVDOO
ZDWHUPHWHUV LQSODFH*LYHQ WKH VSDWLDO LQIRUPDWLRQ DVZHOO DV WKH FRQVXPSWLRQRI HDFKZDWHUPHWHU WKH VSDWLDO
DOORFDWLRQRIWKHFRQVXPSWLRQWRRNSODFHWKURXJKWKHVRIWZDUHXVHG7KHWRWDO15:LVKDQGOHGVLPLODUWRWKH.RVFDVH
7ZHOYHVFHQDULRVZHUHGHYHORSHGUHJDUGLQJWKHPRQWKRIWKH\HDUZKLFKZHUHFRQYHUWHGIURPWKHIRXUGLIIHUHQW
ELOOLQJSHULRGV
,PSOHPHQWDWLRQRISUHVVXUHPDQDJHPHQW
'0$VIRUPDWLRQ
'0$VIRUPDWLRQSURFHVVIROORZVFHUWDLQSULQFLSOHV,QLWLDOO\WKHQHWZRUN¶VQRGDOSUHVVXUHVGHYHORSHGDVZHOODV
WKHILUHIORZUHTXLUHPHQWVDUHFRQVLGHUHG.RVQHWZRUNLVUDGLDO:DWHUVXSSO\SLSHVDUHKHDGLQJGRZQIURPWKHZDWHU
VWRUDJHWDQNVLQWRWKHFLW\DQGWKHQEUDQFKLQWRVPDOOHUGLVWULEXWLRQSLSHV7KHGRZQWRZQKDYLQJWKHGHQVHVWQHWZRUN
KDVDIODWDOWLWXGH.RV7RZQFHQWHUZDVGLYLGHGLQWR'0$VEDVHGRQWKHSODQYLHZRIWKHQHWZRUNVRWKDWQRQHRI
WKH'0$VIRUPHGH[FHHGWKHOLPLWRIZDWHUPHWHUVVHUYHG)LJXUHOHIW$VWKHUHVWRIWKHQHWZRUNKDGODUJH
GLVSHUVLRQDQGORZFRQVXPSWLRQLWZDVQRWVXLWDEOHIRUSUHVVXUHPDQDJHPHQW.R]DQL¶V:'6LVVXIILFLHQWO\H[WHQVLYH
7KHZDWHUPDLQVVXSSO\WKHFLW\ZLWKZDWHUIURPWKHPDLQZDWHUWDQNV7KHQHWZRUNZDVGLYLGHGLQWR'0$V
)LJXUHULJKWVRWKDWWKHOLPLWRIZDWHUPHWHUVSHU'0$ZDVQRWH[FHHGHG7KHPDLQHOHPHQWVFRQVLGHUHG
IRUERWKFDVHVGHVLJQZHUHQRGDOSUHVVXUHYDULDWLRQILUHIORZUHTXLUHPHQWVZDWHUPDLQVSRSXODWLRQGHQVLW\YDULRXV
VSHFLILFLWLHVRIWKHWHUUDLQHJURDGVSDUNVDQGWKHOHDVWSRVVLEOHQXPEHURILVRODWLRQYDOYHV%\FORVLQJWKHLVRODWLRQ
YDOYHVIRUFLQJWKHZDWHUIORZWRFKDQJHLWVSDWKWKURXJKWKHSLSHOLQHVWKH6,9ZDVUHGXFHGLQERWKFDVHV5HJDUGLQJ
.RV:'6DUHGXFWLRQRI6,9SHU\HDUWRRNSODFHZKLOHLQ.R]DQL:'6WKH6,9¶VUHGXFWLRQZDVSHU
\HDU.R]DQL:'6¶LVQRWUDGLDODQGWKHUHDUHPDLQVZKLFKUXQWKHFLW\WKURXJKRXWLWVH[WHQW0DQ\'0$VDUHSODFHG
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LQVHULHVVXSSOLHGE\WKHVDPHZDWHUPDLQ:KHQ359VZHUHDFWLYDWHGLQFHQWUDO'0$VRWKHUGRZQVWUHDP'0$V
ZKLFKZHUHVXSSOLHGE\WKHVDPHZDWHUPDLQZHUHDIIHFWHG,QWKLVZD\IRXUJURXSVRI'0$ZHUHFUHDWHGZKLOHWKH
ILIWKJURXSLQFOXGHGDOOWKH'0$VUHPDLQLQJ

 
)LJOHIW7KHILYHIRUPHG'0$VRI.RV:'6ULJKWWKHIRUPDWWHG'0$VRI.R]DQL:'6
,QVWDOOHGGHYLFHVVFHQDULRV
7KHSUHVVXUHPDQDJHPHQWLQWKHPRGHO¶VQHWZRUNZDVDFKLHYHG³LQVWDOOLQJ´YLUWXDO359V7KHUHDUHWKUHHW\SHVRI
359VFRPPHUFLDOO\DYDLODEOHWKHIL[HGRXWOHW359WKHPXOWLSRLQWFRQWUROPRGXODWHG359DQGWKHIORZPRGXODWLQJ
359 $W WKH SUHVHQW VLPXODWLRQ VWXG\ WKH ILUVW W\SH ZDV XVHG ZKLFK UHJDUGOHVV RI WKH XSVWUHDPZDWHU SUHVVXUH
UHJXODWHV WKH GRZQVWUHDP SUHVVXUH WR D SUHGHWHUPLQHG FRQVWDQW YDOXH 7KH VHFRQG W\SH ZDV DOVR XVHG ZKLFK
FRQVWLWXWHVDPRUHVRSKLVWLFDWHGIRUPRIIL[HG359DVLWFRQWDLQVLQWHUQDOWLPHU7KHWKLUGW\SHZDVQRWXVHGDVLW
ZDVQRWSRVVLEOHWREHGLUHFWO\VLPXODWHGXVLQJWKHVSHFLILFVRIWZDUHDYDLODEOH:DWHU*(067KHPDLQREMHFWLYHRI
DQ\VFHQDULRFKHFNHGZDVWRUHGXFHE\YLUWXDOO\LQVWDOOLQJ359VDQGSXPSVWKHDYHUDJHRSHUDWLQJSUHVVXUHLQHDFK
'0$NHHSLQJLWWKRXJKRYHUWKHPLQLPXPDFFHSWHGOHYHOWKUHVKROGDWWKHFULWLFDOV\VWHPQRGHVZKHUHWKHRSHUDWLQJ
SUHVVXUH WDNHV LWV ORZHVW YDOXH GXULQJ WKH GD\ 7KLV SUHVVXUH WKUHVKROG ZDV VHW E\ WKH ORFDO ZDWHU XWLOLW\ EH 
DWPRVSKHUHVRUDERXWN3D,QWKHILUVWJURXSRIVFHQDULRVIL[HG359VZHUHH[FOXVLYHO\XVHG7KHVHFRQGJURXS
RIVFHQDULRVFRQFHUQHGWKHH[FOXVLYHXVHRIKPRGXODWHG359V7KH359VLQLWLDOSUHVVXUHVUHPDLQHGWKHVDPHDV
WKRVHRI WKH ILUVW VFHQDULRJURXSZLWKYHU\ IHZH[FHSWLRQVZKLOHZLWK WKHYDOYHSDWWHUQV LQWURGXFWLRQ LWD UHODWLYH
VWDELOLW\RIWKHGLXUQDOQRGDOSUHVVXUHVZDVDFKLHYHGZLWKWKHFULWLFDOSRLQWVKRZLQJVWHDG\SUHVVXUHRIDWPGXULQJ
WKHGD\7KHWKLUGJURXSRIVFHQDULRVUHIHUUHGWRWKHFRPELQHGXVHRI³IL[HG´359VDVVLVWHGE\ORFDOERRVWHUV7KH
UHGXFWLRQRI WKH359V¶ LQLWLDOSUHVVXUHEHORZ WKH WKUHVKROGYDOXH DSSHDUHG LQ WKH ILUVW VFHQDULR FDXVHGD IXUWKHU
DYHUDJHSUHVVXUHGURSIRUDOOQRGHVRIHDFK'0$8QVXUSULVLQJO\FULWLFDOSRLQW¶VDQGSUREDEO\DWRWKHUQHLJKERULQJ
SRLQWVSUHVVXUHGURSZDVFDXVHG7KRVHYDOXHVZHUHEHORZ WKH WKUHVKROGVHWE\ WKH ORFDOZDWHUXWLOLW\5HVWRULQJ
SUHVVXUH WRDFFHSWDEOH OHYHOV LQDQ\QRGHUHTXLUHGZDVPDGH WKURXJK ORFDOERRVWHUV7KHUHZDVD IRXUWKVFHQDULR
ZKLFKDSSOLHGRQO\WR.RV:'6PRGHODQGZDVFRPSRVHGRIDFRPELQDWLRQRI³KPRGXODWHG´359VDVVLVWHGE\
ORFDOERRVWHUV
6HSDUDWLRQRIFRQVXPSWLRQLQ3''DQG9''
8QOLNH WKHFRQYHQWLRQDODSSURDFKRIGHPDQGGULYHQDQDO\VLVGHPDQG LVD IXQFWLRQRISUHVVXUH+RZHYHU LW LV
EHOLHYHGWKDWDMXQFWLRQGHPDQGLVQRWDIIHFWHGE\SUHVVXUHLIWKHSUHVVXUHLVDERYHDWKUHVKROG>@,WLVQHFHVVDU\WR
KLJKOLJKW WKDW LQ WKH VRIWZDUH DYDLODEOH :DWHU*(06 LW LV QRW IHDVLEOH WRXVH WZR VHSDUDWH3'' IXQFWLRQVZLWK
GLIIHUHQWFRQVXPSWLRQUDWHVIRUVLPXOWDQHRXVDSSOLFDWLRQDWWKHVDPH:'66RWKHUHLVDQHHGWRH[WUDFWDQRYHUDOO
SHUFHQWDJH7KH3''UDWHRIWKHWRWDO:'6¶VFRQVXPSWLRQZLOOUHVXOWIURPWKHDYHUDJHRIWKHUDWHVRI3''SHUFHQW
RIZDWHUXVHVDQGRIZDWHUORVVHTXDWLRQ7KHVSDWLDOYDULDWLRQRIWKH3''UDWHDWWKHPRGHO¶VQRGHVZLOOEHGHILQHG
E\WKHIRUPDWLRQRI'0$VDQGWKHH[SRUWRIGLIIHUHQWZDWHUORVVUDWHDQGKHQFHGLIIHUHQW3''UDWH
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
9''VDUHFRQVLGHUHGWREHZDWHUFRQVXPSWLRQVZKLFKGHSHQGRQWKHUHTXLUHGYROXPHRIZDWHUDQGDUHLQGHSHQGHQW
RISUHVVXUHVXFKDVZDVKLQJPDFKLQHV2QWKHFRQWUDU\3''VDUHFRQVLGHUHGWREHZDWHUFRQVXPSWLRQVZKLFKGHSHQG
RQSUHVVXUHVXFKXVWKHXVHRIVKRZHUDQGSLSHWDSOHDNDJH7KHPDLQFRPSRQHQWVRI WKHUHVLGHQWLDOZDWHUXVHLQ
*UHHFHDUHSUHWW\VLPLODUWRWKHILQGLQJVRIWKHLQWHUQDWLRQDOOLWHUDWXUH>@)LJXUH,QERWKFDVHVWKHGDLO\UHVLGHQWLDO
ZDWHUXVHZDVGLYLGHGLQWRWKUHHW\SHVSHUVRQDOK\JLHQHLHVKRZHUZDVKLQJKDQGVWRLOHWVDQGRWKHUXVHV7KHQ
IRUHDFKRIWKHVHVXEXVHVWKH3''DQGRU9''SDUWVZHUHLGHQWLILHG7DEOHUHVXOWLQJWRWKHUHVSHFWLYHSRUWLRQV
UHJDUGLQJWKHWRWDOUHVLGHQWLDOZDWHU5HJDUGLQJWKHZDWHUORVVHV¶QDWXUHVWXG\LQJWKHLUFRPSRQHQWVLWZDVDVVXPHG
WKDWWKHPDMRULW\LVFODVVLILHGDVDOPRVWIXOO\3'')LQDOO\WKH3''UDWHRIWRWDOFRQVXPSWLRQUHVXOWHGWREH


)LJ0HDQGDLO\SHUFDSLWDXVHVWXG\VLWHV>@
7DEOH&ODVVLILFDWLRQRIZDWHUXVHLQ3''DQG9''
5HVLGHQWLDOZDWHUXVHVLQ.R]DQLDQG.RV  &ODVVLILFDWLRQ
3HUVRQDOK\JLHQHEDWKVKRZHU  3''
7RLOHW  9''
&ORWKHVZDVKHUGLVKZDVKHU  3''9''
3RWDEOHZDWHU  9''
*DUGHQFDUZDVKLQJRWKHUXVHV  3''
5HVXOWVDQGGLVFXVVLRQ
5HVXOWV
$IWHUIRUPLQJDQGUXQQLQJWKHWZR:'6V¶PRGHOVPXOWLSOHVFHQDULRVZHUHDSSOLHGDVPHQWLRQHGDERYHQDPHO\
RQ.RV:'6DQGRQ.R]DQL:'6&RXQWHGLQERWKPRGHOVWKHUHGXFWLRQRIWKHYROXPHRILQFRPLQJZDWHU
WRWKH'0$VLQZKLFKWKHVWXG\ZDVPDGH7KH'0$VLQZKLFKWKHYDULRXVVFHQDULRVZHUHLPSOHPHQWHGZHUHIRU
ERWK:'6VLQ.RVDQG.R]DQLDQGWKHLUFRQVXPSWLRQVFRUUHVSRQGWRDQGRIWKHWRWDO6,9UHVSHFWLYHO\7KH
6,9 UHGXFWLRQ LQ WKH'0$V VWXGLHG LQ.RV FDVH UDQJHG IURP WR IRU DOO VFHQDULRVZLWK UHODWLYHO\ VPDOO
YDULDWLRQV'XULQJWKHVXPPHUPRQWKVZKHQWKHKLJKHVWGDLO\FRQVXPSWLRQWDNHVSODFHWKH6,9UHGXFWLRQLVORZHU
E\DERXWUHODWLYHO\WRWKHRWKHUPRQWKVDQGLVFRQILUPHGWRDOOVFHQDULRVWHVWHG)LJOHIW7KH6,9UHGXFWLRQ
LQWKH'0$VVWXGLHGLQ.R]DQL¶VFDVHUDQJHGIURPWRIRUDOOVFHQDULRV1RVHDVRQDOLW\UHJDUGLQJWKH6,9
UHGXFWLRQZDVYHULILHGZKLOHWKHZDWHUFRQVXPSWLRQLVUHODWLYHO\VWDEOH)LJULJKW

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
)LJOHIW.RV:'6VWXGLHG'0$V¶ELPRQWKO\6,9UHGXFWLRQRIIRUDOOVFHQDULRVFRQVLGHUHGULJKW.R]DQL:'6VWXGLHG'0$V¶
ELPRQWKO\6,9UHGXFWLRQRIIRUDOOVFHQDULRVFRQVLGHUHG
7KH GHVLUHG RXWFRPH RI WKH VWXG\ZDV WR GHILQH WKHPRVW FRVWHIILFLHQW VFHQDULR )LJ  )RU WKDW UHDVRQ WKH
HVWLPDWLRQRIWKHDQQXDOSURILWHDFKVFHQDULRHQGVXSZLWKZDVUHTXLUHG0RUHVSHFLILFDOO\WKH):&LQFOXGLQJGLUHFW
HQYLURQPHQWDODQGUHVRXUFHFRVWREWDLQHGHTXDOVWR¼PZKLFKUHIOHFWVWKHDSSUR[LPDWH):&7KHHQHUJ\XQLW
FRVWXVHGIRUWKHERRVWHUV¶RSHUDWLRQHTXDOVWR¼N:K7KHIL[HG359¶VFRVWUDQJHVIURP¼WR¼IRU
SLSHV¶GLDPHWHUVIURPWRPPDQGDKPRGXODWHG359FRVWVIURP¼WR¼UHVSHFWLYHO\7KHFRVW
RIWKHERRVWHUVLVHVWLPDWHGDW¼IRUZDWHUPDLQVDQG¼IRUVPDOODQGPHGLXPGLDPHWHUSLSHV7KHDERYH
SULFHVDUHLQGLFDWLYHPDUNHWSULFHVEDVHGRQWKHVSHFLDOFKDUDFWHULVWLFVW\SHDQGEUDQGRIWKHHTXLSPHQW0RUHRYHU
WKHVHOHFWLRQRIWKHDGHTXDWHHTXLSPHQWLVDVVRFLDWHGZLWKWKHFKRLFHRIWKHPRVWHIILFLHQWDQGFRVWHIIHFWLYHVFHQDULRV
RIWKHVWXG\VLQFHDOOGHYLFHV¶OLIHF\FOHLVFRQVLGHUHGWREH\HDUVDFFRUGLQJWRWKHQDWLRQDO/DZPD\UDQJHIURP
WR\HDUVGXULQJWKHHVWLPDWLRQRIWKHLUDQQXDOGHSUHFLDWLRQFRVWV$OVRSDUWRIWKHH[SHQGLWXUHVKRXOGUHSUHVHQW
ERWKWKHLQYHVWPHQWFRVWVUHTXLUHGWRDFTXLUHDQGLQVWDOOWKHQHFHVVDU\HTXLSPHQWIL[HG359VKPRGXODWHG359V
SXPSVDQGWKHDGGLWLRQDOHOHFWULFLW\FRVW


)LJOHIW.RV:DWHU8WLOLW\DQQXDOSURILW¼UHVXOWLQJIURPWKHDSSOLFDWLRQVFHQDULRVULJKW.R]DQL:DWHU8WLOLW\DQQXDOSURILW¼UHVXOWLQJ
IURPWKHDSSOLFDWLRQVFHQDULRV
9HULILFDWLRQDQGUHYLVLRQV
.R]DQL¶V:'6PRGHOZDVFDOLEUDWHGEXWQRWYHULILHG7KHORFDO:DWHU8WLOLW\GHFLGHGWRLQVWDOOWZR359VIRUWKH
30DSSOLFDWLRQLQWZRVHOHFWHGSLORW'0$V7KHLVRODWLRQYDOYHVZHUHFKHFNHGDQGD³=HUR3UHVVXUH7HVW´WRRNSODFH
7KH359¶VRXWOHWSUHVVXUHZDVGHFUHDVHGJUDGXDOO\HYHU\GD\VZKLOHWKHYROXPHRILQFRPLQJZDWHUDQGWKH
SUHVVXUHDWWKHFULWLFDOSRLQWZHUHUHFRUGHGHYHU\PLQXWHV7KHDXGLWFRQWLQXHGLQFRQVXOWDWLRQZLWKWKHXWLOLW\XQWLO
WKHPLQLPXPRSHUDWLQJSUHVVXUHYDOXHVHWDSSHDUHGDWWKHFULWLFDOSRLQW'XHWRWKHDSSOLFDWLRQRIWKH359DQGWKH
JUDGXDOUHGXFWLRQRIRXWSXWSUHVVXUHZLWKLQZHHNVWKH6,9LQWKH'0$ZDVUHGXFHGDVPXFKDV)LJULJKW
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LQUHODWLRQWRWKHLQLWLDOVWDWXV)LJXUHULJKWVKRZVWKHGDLO\UHGXFWLRQRI6,97KHODUJHJDSEHWZHHQWKHDFWXDODQG
WKHPRGHOHG6,9UHGXFWLRQKDGWREHEULGJHG


)LJOHIW2XWSXWSUHVVXUHDQG6,9EHWZHHQ)ULGD\V6DWXUGD\VDQG6XQGD\VGXULQJWKHZHHNVRISUHVVXUHPDQDJHPHQWDSSOLFDWLRQULJKW
2XWSXWSUHVVXUHDQG6,9GXULQJWKHGD\VRISUHVVXUHPDQDJHPHQWDSSOLFDWLRQ
)ROORZLQJWKHFRQILUPDWLRQRIWKHILHOGPHDVXUHPHQWVVHYHUDORSHUDWLQJVFHQDULRVZHUHPRGHOHGXQWLOWKHUHVXOWHG
SUHGLFWLRQVDJUHHGZLWKWKHILHOGPHDVXUHPHQWVWDNHQ6RIWZDUH¶V3''IXQFWLRQKDGWREHDGMXVWHGDFFRUGLQJO\3''
FDQEHGHILQHGDVDSUHVVXUHGHPDQGUHODWLRQVKLSLQDSRZHUIXQFWLRQIRUP>@HTXDWLRQ%\WKHWLPHSUHVVXUH
EHFRPHVJUHDWHUWKDQWKHWKUHVKROGYDOXHGHPDQGVWRSVWRLQFUHDVHDQGUHPDLQVFRQVWDQW)LJOHIW
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ZKHUH+LUHSUHVHQWVWKHFDOFXODWHGSUHVVXUHDWQRGHL4ULGHQRWHVWKHUHTXHVWHGGHPDQGRUUHIHUHQFHGHPDQGDW
QRGH L4LV LV WKHFDOFXODWHGGHPDQGDWQRGH L+ULGHVLJQDWHV WKH UHIHUHQFHSUHVVXUH WKDW LVGHHPHG WR VXSSO\ IXOO
UHTXHVWHGUHIHUHQFHGHPDQG+WLVWKHSUHVVXUHWKUHVKROGDERYHZKLFKWKHGHPDQGLVLQGHSHQGHQWRIQRGDOSUHVVXUH
DQGDLVWKHH[SRQHQWRISUHVVXUHGHPDQGUHODWLRQVKLS


)LJOHIW$W\SLFDOSUHVVXUHGHSHQGHQWGHPDQGFXUYH>@ULJKW7KHFRUUHODWLRQEHWZHHQ6,9UHGXFWLRQZLWK3''DQGWKHH[SRQHQWLQWKH
GHPDQGSUHVVXUHUHODWLRQVKLS
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3''UDWHDQGWKHH[SRQHQWRISUHVVXUHGHPDQGUHODWLRQVKLSKDGWREHPRGLILHG)LJULJKWVKRZVWKHFRUUHODWLRQ
EHWZHHQ6,9UHGXFWLRQZLWKDSHUFHQWDJHRIWRWDOFRQVXPSWLRQWKDWLVSUHVVXUHGHSHQGHQWDQGWKHYDOXHRIWKHH[SRQHQW
LQ WKH GHPDQGSUHVVXUH UHODWLRQVKLS ,Q.R]DQL¶V:'6 WKH 3'' UDWHZDV UHYLVHG DQG LQFUHDVHG E\  DV WKH
H[SRQHQWRIHTXDWLRQUHDFKHGWKHYDOXHRI
&RQFOXVLRQV
7RDFKLHYHWKHSURSHUSUHVVXUHPDQDJHPHQWDQGWKHFRUUHVSRQGLQJZDWHUFRQVXPSWLRQUHGXFWLRQ.RVDQG.R]DQL
:'6PRGHOVZHUHUHVROYHGIRUDQGGLIIHUHQWVFHQDULRV UHVSHFWLYHO\2SHUDWLQJ VFHQDULRV IRUHDFKELOOLQJ
SHULRGDQGIRUHDFKGHYLFH¶VFRPELQDWLRQZHUHPRGHOHG7KHUHGXFWLRQLQZDWHUFRQVXPSWLRQDFKLHYHGUDQJHGIURP
 IRU VFHQDULRV ZLWK IL[HG 359V LQVWDOOHG WR XS WR  IRU VFHQDULRV ZLWK K 359V DQG SXPSV LQVWDOOHG
5HJDUGLQJWKHFRVWEHQHILWDQDO\VLVWKHKLJKHVWZDWHUVDYLQJVUHIHUWRWKH³IL[HG359VSOXVORFDOSXPSV´VFHQDULR
$VD UHVXOW WKHVFHQDULRZLWK WKHK359VZDVFRQVLGHUHG WREH WKHPRVWFRVWHIILFLHQWRQH7KHDYHUDJH'0$
SUHVVXUHGHFUHDVHUDQJHGIURPWRIROORZHGE\XQLIRUPGLVWULEXWLRQLQDOOWZRPRQWKSHULRGV7KH
UHGXFWLRQDFKLHYHG LQZDWHUFRQVXPSWLRQRI.R]DQL:'6ZDVEHWZHHQIRUVFHQDULRVZLWK LQVWDOOHG IL[HG
359VXSWRIRULQVWDOODWLRQRIIL[HG359VDQGSXPSV&RQVLGHULQJWKHFRVWEHQHILWDQDO\VLVLWZDVSURYHG
WKDWLQVWDOODWLRQRIIL[HG359VSURGXFHVKLJKHUSURILWWKDQWKH³KPRGXODWHGRQHV´7KLVLVEHFDXVHWKHIL[HG359V
LQVWDOODWLRQHTXDOL]HVVXIILFLHQWO\SUHVVXUH¶VYDULDWLRQVRWKHKPRGXODWHG359VFDQQRWMXVWLI\WKHLUKLJKHUSULFH
7KHUHIRUHLWLVDGYDQWDJHRXVWRLQVWDOOIL[HG359VZKLFKLIFRPELQHGZLWKLQVWDOODWLRQRISXPSVSURGXFHVHYHQKLJKHU
SURILWVIRUWKHZDWHUXWLOLW\
7KHPHDVXUHPHQWVSHUIRUPHGVKRZHGDPXFKKLJKHUUHGXFWLRQRI6,9FRPSDUHGWRWKHPRGHO¶VRQH5HJDUGLQJ
WKHUHYLVLRQRI WKHPRGHOSDUWLFXODUO\ WKH3''IXQFWLRQYDULRXVRSHUDWLQJVFHQDULRVZHUHPRGHOHGDQG WKHVWXG\
UHVXOWHGLQDEHWWHUFRPELQDWLRQEHWZHHQWKH3''UDWHDQGWKHH[SRQHQWRIHTXDWLRQ30KDVEHHQHVWDEOLVKHGDV
WKHPRVWVXLWDEOHZD\WRUHGXFHWKHUHDOORVVHVDQGORZHUWKHDFWXDOZDWHUXVHDWDFRQVHUYDWLYHOHYHO$SDUWIURPEHLQJ
DQHIIHFWLYHZD\WRUHFRYHUDODUJHSDUWRI15:ORZHUSUHVVXUHVLQWKHV\VWHPUHGXFHEXUVWIUHTXHQFLHVLQPDLQVDQG
VHUYLFHFRQQHFWLRQV7KHZDWHUXWLOLWLHVKDYHDOUHDG\FUHDWHGWKHLQIUDVWUXFWXUH.RV:DWHU8WLOLW\ZLOODSSO\30
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